The genus Delphinium (Ranunculaceae) contains some 250 species which are distributed circumboreally in temperate and mediterranean regions. All species are herbaceous annuals or perennials with showy zygomorphic flowers which are habitually cross-pollinated, and a number of species, hybrids and cultivars have become popular garden plants. All parts of the plants are toxic due to alkaloids, and deaths to stock from Delphinium poisoning are regularly reported.
Seeds were obtained from a number of botanic gardens, germinated, and grown in pots under glass. On flowering, attempts were made to determine this material correctly; in the majority of cases the name given by the source was clearly incor rect, and a number that proved through morphological or cytological criteria to be hybrid or cultivars were disregarded. Voucher herbarium specimens were col lected and remain in Newcastle. The following taxa were examined cytologically (source names in brackets). It has not been possible to verify source names given here in quotes. For microdensitometry, pretreatment was omitted, and the root-tips were fixed for 5 hours. Hydrolysis was achieved in 5N HCl at room temperature for 1 hour, and after staining for 1 hour in Feulgen reagent, followed by two changes in SO, water, were squashed in 45% acetic acid. The relative amount of DNA per nucleus was determined through the intensity of Feulgen staining using a Vickers M85 scanning microdensitometer at a wavelength of 570nm. A sample of at least 30 prophase nuclei and 30 half-telophase nuclei were used to achieve estimates of the mean 4C and 2C levels of DNA respectively in each species. 
Results
Somewhat over 20 different types of chromosomes could be identified in the 15 species examined karyologically (Table 1) . These ranged from 12.5 microns to 1.5 microns in length, and centromere positions varied from median to telocentric. Satellites were identified on both large and small chromosomes and satellited chromosomes varied from 4 to 12 in number per tetraploid (2n=32) cell. Acces sory (B) chromosomes were not identified and the level of casual aneuploidy was low. No aneuploid individuals were detected. A few triploids were discovered, (to be cont.) but these were evident hybrids and are discounted from this analysis.
Species were compared karyologically by means of a karyotype similarity index (KSI) (Richards 1972, Richards and Booth 1976) and karyological relation ships are displayed in Fig. 1 . Two diploid species, Consolida ambigua and Delphi nium requienii each show low similarity to the other species. Both are annual in breeding weeds of crops in the Mediterranean.
The third diploid inbreeder from this area, C. regalis, also shows a low similarity among the tetraploid species, although it has the same overall scores as D. formosum, D. corymbosum and D. triste, Russian species each from different series of section Delphinastrum. The two North American species in section Diedropetalia, D. leicarpum and D. geyeri show a high similarity between themselves. D. elatum seems to take a linking position between these Diedropetalia and the remainder of section Delphinastrum. It is also closely similar to D. bulleyanum, of uncertain affinity, which might there fore be placed in series Elata. In the remainder of section Delphinastrum, two groups emerge; the closely related dwarf Himalayan species D. brunonianum and D. cashmerianum (series Moschata); and a geographically disparate group of phenotypically similar species, D. caucasicum, D. denudatum and D. glaucum. Thus, at least to a limited degree, karyological studies have borne out taxonomic groupings, emphasising the relationships of species within section Delphinastrum and within section Diedropetalia, and underlining the distinctness of section Staphisagria (D. requienii) and of the genus Consolida.
The mean chromosome length of two of the three diploids studied, C. ambigua (7.0 microns) and D. requienii (5.0 microns) is longer than that of any tetraploid. There is therefore a suggestion that chromosome material has been lost from tetraploids subsequent to polyploidy. A comparison of mean chromosome length with DNA content (Fig. 2) shows that there is a positive relationship in diploids, suggesting that reduction in chromosome size has resulted in the loss of DNA-rich areas. Tetraploids have scarcely more DNA than the diploid C. ambigua, but more than twice the amount of C. regalis. C. regalis, a diploid with small chromosomes (mean 3.50 microns) also shows the greatest variation of any species in chromosome size, as expressed as a coefficient of variation (0.59) ( Table 1 ). This suggests that extensive chromosomal reorganisation has occurred in this diploid, involving the loss of DNA-rich areas. Tetraploids in contrast display relatively slight variation in mean chromosome size (4.50 to 3.12 microns), in chromosome variability (co efficient of variation 0.50 to 0.33) and in DNA content (Fig. 2) . Although the great variation in chromosome types found in tetraploids suggests that extensive chromosomal reorganisation has occurred, this has apparently resulted in relatively little loss of DNA.
A comparison of mean chromosome lengths of chromosome types with differ ing centromere positions gives some indication as to how chromosomal reorganisa tion has proceeded (Table 2) . Metacentric chromosomes average 3 times the length of telocentric chromosomes, and there is a progressive reduction in chromo some size with increasing inequality of chromosome arm length. Clearly, the loss of DNA in plants with smaller chromosomes has occurred through unilateral breakage of chromosome arms, with subsequent loss of DNA-rich acentric frag regalis, 8=D. grandiflorum, 1, 2, 3, 4=tetraploid, 5, 6, 7, 8=diploid. ments. In the absence of any evidence for Robertsonian translocation, it is thus reasonable to regard species with small chromosomes, low DNA content and a high proportion of acrocentric and telocentric chromosomes as being karyologi cally derivative to those with many long, metacentric chromosomes, both within the diploids and within the tetraploids. Thus C. regalis can usefully be regarded as derivative with respect to C. ambigua, and section Delphinastrum as derivative in comparison with section Diedropetalia, and the anomalous species D. formosum, D. corymbosum and D. triste. The latter perhaps represent karyologically primi tive forerunners of derived Delphinastrum species such as D. elatum. Although only 6 species were investigated autoradiographically, it is note worthy that the diploid D. grandorum showed a higher level of label per nucleus than did the 5 tetraploid species (Fig. 3) . If it is assumed that the amount of label acquired in 1 hour's exposure to triated thymidine is proportional to the rate of DNA synthesis during the S-phase in the mitotic cycle, this suggests that the rate of synthesis, and thus potentially at least, the rate of tissue growth, is greater in the diploid. There is a suggestion (Fig. 4) that the rate of DNA synthesis is inversely proportional to the amount of DNA per nucleus, although D. triste does not agree well with this relationship in a sample of only 4 species. If this were the case, it is the reverse of what might be expected, nuclei with more DNA requiring a faster rate of DNA synthesis in order to complete a mitotic cycle in standard time.
